On the mutagenicity of methadone hydrochloride. Induced dominant lethal mutation and spermatocyte chromosomal aberrations in treated males.
The mutagenicity of methadone hydrochloride was tested in male mice using the dominant lethal mutation technique and the spermatocyte test of treated mice. Male mice of C3H inbred strain received one of the following doses, 1, 2, 4 or 6 mg/kg body weight once a day for 3 consecutive days. Another group of mice served as control and received saline instead. Treated males were then mated to virgin females at 3-day intervals for a period of 45 days. Pregnant females were dissected at mid-term and the corpora lutea and intrauterine contents were recorded. The spermatocytes of treated males were examined 45-50 d after treatments with methadone and abnormal pairing configurations were scored. The methadone treatment was found to increase the rate of preimplantation deaths consistently in all post-meiotic stages with all doses used. In addition, the higher doses, 4 and 6 mg, affected spermatogonia stages. Quantitatively, the dose-response relationship cannot be demonstrated though the spectrum of effect increased with higher doses as more spermatogenesis stages became more sensitive to the treatment. In many cases the frequency of live implants showed a positive correlation with preimplantation deaths in contrast with the frequency of early deaths which showed only sporadic variation. The mutation indices based on total embryonic death indicate that methadone hydrochloride affected several stages of germ-cell maturation namely, spermatozoa (M.I. 14-35), late spermatids (M.I. 15-48), early spermatids (M.I. 14-50), late spermatocytes (M.I. 15-43) and spermatogonial stages (M.I. 12-63). Chromosome analysis at diakinesis-metaphase 1 revealed significant increase in the frequency of sex chromosome and autosome univalents with different doses of methadone. The smallest dose applied was quite effective and the data represent direct dose-response relationship. Of the multivalent configuration, the most frequent type was chain quadrivalents. The frequencies of total translocations per cell were estimated as 0.1, 0.16 and 0.2 for the 4 applied doses illustrating a dose-response relationship for the doses: 1, 2 and 4 mg, whereas with the higher dose, 6 mg, an abrupt decrease was apparent (0.05). This study calls for concern regarding the possible genetic hazards this drug may impose upon human populations.